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Technical CSP potential in Brazil 

 Area: 97,000 km^2 of regions with 
DNI > 6 kWh/m^2/day (Soria, 2011) 

 
 

 Potential: 203 GW, for CSP - PT with 
6h TES; 43% in NE region (Bahia) 
(Burgi, 2013) 
 

 No commercial power plants in 
operation or contracted. 
 



 CSP economic competitiveness: previous simulations 

LCOE  
(cents USD/kWh) 

Details Reference 

30.85 100 MWe, CSP-PT, 6h TES, alternative scenario,  @Bahia Malagueta et al. 2013, 
2014 
 

19.45 100 MWe, CSP-PT, 12h TES, alternative scenario, @Bahia after 
2030 

Malagueta et al. 2013, 
2014 
 

21.60 100 MWe, CSP-PT, NG hybridization, FFF of 25%, @São Francisco Malagueta et al. 2012 

19.72 100 MWe, CSP-PT, sugarcane bagasse hybridization, BFF of 25%, 
@Campo Grande 

Soria 2011 

 Brazilian power sector – results from auctions 

LCOE  
(cents USD/kWh) 

Details Reference 

5.91 Wind power, centralized generation, @NE, SE and S regions LEN 19 Auction, June 2014 
 

5,89 Wind power, centralized generation, @NE, SE and S regions 
 

3 LFA , 25 April 2015 

10.19 PV power, centralized generation, @NE region Pernambuco State Auction, 
December 2013 
 

9.03 Biomass, centralized generation, @ NE region LEN 21 Auction A-5, 30th 
April 2015 



 Peculiarities of the northeastern semiarid region: 
caatinga and cerrado ecosystems can provide 
large amount of bioenergy, including jurema-
preta (Mimosa tenuiflora). 

Source: Fazenda União 



 Objectives:  
 

◦ To evaluate the economic feasibility of 
biomass-hybrid CSP plants that use jurema-
preta wood. 
 

◦ Identify a specific path for Brazil in terms of 
CSP energy deployment. 
 

◦ Propose an industrial policy to develop a 
Brazilian CSP industry in NE region.  

 



 

 
 Simulation of CSP plants hybridised with jurema-preta 

biomass by using primary data collected in the field at 
Fazenda União. 

 
 Estimation of the market potential in the northeastern 

region of Brazil at a competitive LCOE, the direct and 
indirect job creation and the income creation 
associated with this industry.  
 

 Personal communication experts from two rural 
properties and one CSP manufacturer company 
interested in the idea 

 



 The Pernambuco state auction of December 
2013 is an example of one auction where 
renewable power sources were contracted 
with high prices. In this auction, the 
upper price that opened the bid for an 
early-stage renewable energy source 
reached 11.4 cent. USD/kWh. 





Fazenda União has a total area of 7,000 hectares 

with an approximate volume of 539,000 m^3 of 
jurema-preta wood (485,000 tons) 

Study case at Fazenda União  



In System Advisor Model (SAM) 











Total area by power plant, including the jurema-preta crop field:   51km^2 



 5 energy levels (+2 intermediate) : 

◦ Resources: 4 (non-renewable) 

◦ Primary energy: 8  

◦ Secondary energy: 18 

◦ Final energy: 20  

◦ Useful energy: 22 demands 

 Around 300 energy conversion technologies  

 Base year: 2010 

 Temporal horizon: 2010-2050 in 5-year steps 

◦ Emissions: CO2 emitted by the energy sector 
 

MESSAGE-Brazil description 



 Integrated model of energy sector (bottom-up): 

Energy consumer sectors 

 12 industries and agriculture 

 Buildings (residential and commercial) 

 Transport 

 Non energetic uses 

Energy conversion chain 

 Oil and gas 

 Refinery 

 Coal 

 Sugarcane bagasse 

 Biomass (wood and oleaginous) 

 Electricity 

 

Description –sectorial coverage 



Regional coverage: Brazil - subsystems 

Fuente: Soares Borba B., 2013 

Fuente: ANEEL, SIGEL 



Simplified estructure of MESSAGE-Brazil 

Fuente: Nogueira L., 2013 





Representación simplificada de la tecnología CSP en 

MESSAGE-Brasil 

Fuente: Soria  (2015) 

elect_S2 



Representación detallada de la tecnología CSP en 

MESSAGE-Brasil 

Fuente: Soria  (2015) 
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Operation of 
modeled CSP plants 



 Using a parametric analysis was determined that a 
CSP plant of 30MWe with SM of 1.2 and BFF of 30%, is 
possible having a solar plant that produces electricity 
with LCOE of 11.3 cents USD/kWh. 

 In Brazil, the availability of biomass conveys 
competitive opportunities to CSP hybrid systems 

 Brazil’s CSP use would differ from the manner in 
which this technology is used elsewhere 

 Establishment of CSP industry in Brazil is only 
possible having a long term planning and goals. 

 The only viable option to decrease the solar field cost 
is the on-site production of CSP components. 
Possible in 2020 – 2025. Expected cost: 215 
USD/m^2. 
 



 CAPES, specially to i-NoPa project and Ciência sem Fronteiras 

 GIZ and DAAD 

 FINEP 

 All Business Consultoria Empresarial 

 Naanovo Company 



 Thanks. 


